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Tiie employment o f g en e ra l a n a e s th e tic s  in  p a in fu l su rg ic a l 
p rocedures has always been a tten d ed  by more o r le s s  danger, 
and th e  r i s k  does no t seem to  have become much le s s  w ith  
in c re a se d  knowledge o f th e  p h y s io lo g ica l a c tio n  of th e  ag en ts . 
G rea te r freedom from a c c id e n t, th e n , must be looked fo r  in  
more a t te n t io n  being g iven to  t h e i r  s e le c tio n  and methods o f 
ad m in is tra tio n  - th e  a n a e s th e tic  and i t s  mode o f adm inis: 
j t r a t i o n  being v a rie d  according to  th e  type and co n d itio n  of 
th e  p a t ie n t  and th e  n a tu re  o f  th e  o p e ra tio n . E f f o r t s  have 
been made w ith  a view to  d iscovering  newer and s a fe r  
a n a e s th e tic s , but g r e a te r  sa fe ty  more p robab ly  l i e s  in  th e  
ac c ju is itio n  o f a more thorough knowledge o f  th e  use o f  those  
a t p re se n t commonly employed.
The a n a e s th e tic s  in  more genera l u se , which i t  i s  
proposed to  deal w ith  h e re , are  N itro u s Oxide G as, E th e r , 
and Chloroform , adm in istered  a lo n e , o r  in  su ccess io n , o r  in  
v a rio u s  com binations. They a re  a l l  capable of producing 
com plete g en e ra l A naesth es ia  and more o r l e s s  danger accom: 
:p a n ie s  th e  a d m in is tra tio n  o f a l l .  They v a ry , however, in  
t h e i r  /
t h e i r  degrees o f  sa fe ty y  and th a t  w ith in  f a i r l y  wide l im i t s ,  
and w ere each a n a e s th e tic  eq u a lly  s u ita b le  f o r  every oper* 
ia t io n ,  th e re  would he no d i f f i c u l ty  in  s e le c t in g  th e  p ro p er 
a n a e s th e t ic > th a t  i s , t h e  s a f e s t .  B u t, f re q u e n tly , th e  s a fe s t  
i s  n o t s u ite d  to  th e  n a tu re  o f  the  o p era tio n  o r to  th e  type 
o r co n d itio n  o f  th e  p a t ie n t  to  be o p era ted  upon, so th a t  the  
term  s a fe s t  i s  com paratively  a r e l a t i v e  ana*
The s a fe s t  an aesth e tic*  and acco rd ing ly  the one whioh should 
be chosen, i s  th a t  one w hich, having reg a rd  to  the  p h y s ic a l 
co n d itio n  of th e  p a t ie n t  and :the n a tu re  of th e  o p e ra t io n , i s  
l ik e ly  .to prove le a s t  in ju r  leu  9 , or* .under th e  in f lu e n c e  > o f  
which,' thwee k s le a s t  r i s k  o f  danger. In  some c a se s , however 
a .g re a t  or degree of sa fe ty  i s  a t ta in e d  n o t  by ̂ one a lo n e , but 
by two o r  more agents* e i th e r  in  com bination , o r  by ju d ic io u s  
: l y  a l te rn a t in g  ona w ith  an o th er, a c c a riin g  to  the  changing 
co n d itio n s  o f t£ e  p a t i e n t ,  o r s tep s in  th e  o p e ra tio n .
Complete freedom  from, danger cannot be expected from th e  
ro u tin e  u se  O f:the  same a n a e s th e tic  in  every oase , i r r e s p e c t :  
j i v e  ^of ty p e -o f  patdmnt o r operhtion% C e r ta in ly  g r e a te r  - 
f a m i l ia r i ty  w ith  the  a c tio n  o f th a t  a n a e s th e tic  w il l  be 
gained  /
8,
gained  by th e  a d m in is tra to r  which w i l l  go f a r  to  le s se n  
. ' • * *■ - ̂
untoward r e s u l t s  but he must o c c a s io n a lly  meet w ith  c a ses
in  which th a t  a n a e s th e tic  i s  w holly u n s u ita b le ,  and v/here
danger, should i t  occur, m ight have been avoided by th e  use
of an o th e r, ?o r one who i s  not c a l le d  upon to  ad m in is te r
a n a e s th e tic s  f re q u e n tly , bu t who may re q u ire  in  emergency to
do so , i t  m ight be b e t te r  to  u se  th a t  a n a e s th e tic  w ith  which
he i s  most f a m il ia r ,  though no t th e  most s u i ta b le ,  than  to
use  ano ther w ith  which he has had l i t t l e  ex p erien ce .
In  each type  o f in d iv id u a l, p h y s ica l c o n d itio n , and
• • <- i"  r ;  *  . -  • . . . . . . .  , ,  ■ ,  ..
■ ■ • •' * v' - • " • *„ ■........  i • .i*' ' •: k ■ .< ' k
c la s s  o f  o p e ra tio n , th e  o rd er o f  s a fe ty  o f th e se  a n a e s th e tic s  
may be somewhat d i f f e r e n t ,  B roadly , however, and tak in g  a
. • ... 'a ■ . ...- ' ' 'i ' . v A.:. • ** v a: ..... *•
g en era l view of th e  whole question  o f r e l a t i v e 's a f e t y ,  th e re  
i s  a w e ll defined  o rd e r , in  w hich, i t  i s  p r e t ty  g en e ra lly
V ' "J if :■ '? -> .
adm itted , th e s e  a n a e s th e tic s  stand  one to  an o th er in  p o in t 
of s a fe ty  in  a d m in is tra tio n  and freedom from a c c id e n t.
A f a i r l y  good es tim a te  may be formed from s t a t i s t i c s ,  more 
o r le s s  r e l i a b l e ,  of th e  p ro p o rtio n  o f f a t a l i t i e s  to  th e
. ;  *’• >■ ±  v - ■ -  . . .  ' ° . • v ,
number o f  ad m in is tn a tio n s o f  each a n a e s th e tic , p u b lish ed  by 
v a rio u s  /
v a rio u s  a u th o r i t i e s .  These d i f f e r  somewhat in  th e i r  a c tu a l
■ ;v fvi A... •" ‘
p ro p o rtio n s , but are m ostly  agreed in  t h e i r  g en e ra l conclu: 
: s io n s ,  A few o f these  s t a t i s t i c s  are  g iven in  Appendix I .
That much fewer deaths occur under E th e r  than  under 
Chloroform  i s  the  broad fa c t  brought out by th e se  s t a t i s t i c s  
and th a t  E th e r  i s  th e re fo re  sa fe r  th an  Chloroform . On t h i s  
they a l l  ag ree . How much sa fe r  ex a c tly  i s  o f l i t t l e  im port: 
:aace  - the d if fe re n c e  i s  s u f f ic ie n t ly  marked. Doubt i s  
fre q u en tly  expressed as to  th e  value o f  s t a t i s t i c s  and often, 
w ith  reaso n , but those o f S t .  Bartholom ew's H o sp ita l have 
co n s id e rab le  v a lu e . They are  the accu ra te  reco rd  o f evejry
A"tliere, g en era l ly  ly s! îJle<J acLtnm is lv a lu r s  , o r
a n a e s th e tic  ad m in is te red Aunder t h e i r  d i r e c t  su p e rv is io n . The 
r a te s  o f  th e  re sp e c tiv e  a d m in is tra tio n s  to o , a re  equal 
enough fo r  purposes o f  com parison.
In  examining th e  re p o r ts  o f deaths from th e se  an o esth e t: 
t i p s ,  i t  i s  n o tic e a b le  th a t  in  those from Chloroform , a la rg e  
number occur in  m oderately h e a lth y  p eo p le , before  .d u r in g ,o r  
a f t e r  t r i v i a l  operla^ons, such as e x tra c t io n  o f t e e th , ,
p a s s iv e  /
5 .
p a s s iv e  movement of j o i n t s ,  eye o p era tio n s  and v a rio u s  
o p e ra tio n s  o f  minor su rg e ry , in  most o f which no reason  ex: 
: i s t e d  fo r  the  p re fe ren ce  o f  Chloroform o th e r than  h a b i t  and 
custom, and where N itrous Oxide, p reem inen tly  th e  s a fe s t  
a n a e s th e tic ,  would have s u f f ic e d . On the  o th e r  hand most o f 
th o se  f a t a l i t i e s  occurring  under E th e r , ta k e  p lace  in  th o se  
exhausted by d ise a se , many in  ex trem is , a t th e  tim e o f th e  
o p e ra tio n  (Appendix No. I I )
I am fo r tu n a te ly  unable to  s ta te  a d ea th  r a te  from my own 
s e r ie s  o f  c a se s , but from my experience o f  th e  occurrence o f 
dangerous symptoms during and a f te r  c e r ta in  cases o f  Chloro:
: form a d m in is tra tio n  o r th a t  o f  m ix tu res co n ta in in g  C hloro : 
:form , and th e  absence o f th ese  symptoms o f  danger during 
and a f te r  th e  a d m in is tra tio n  o f E th e r , the  broad f a c t  i s  
borne in  upon me th a t  Chloroform, i s  a much more dangerous 
drug, th an  E th e r . The r e la t iv e  frequency o f th e se  dangerous 
syn^toms has a lso  been brought out c le a r ly  in  th e  .Report o f
. •. w -c- . — ' “ * ̂ : '4
the B r i t i s h  Medical A sso c ia tio n  A n aes th e tic s  Committee and 
though exception  may be taken to  th a t  R eport on many grounds 
the is su e  i 3 d i s t in c t ly  in  favour o f E th e r .
( my /
(lay own numbers o f a d m iis tra tio n s  o f  th e  v a rio u s■ v ' ' - viirfr.V -■'■j : -
a n a e s th e tic s  cjuring th e  l a s t  th re e  and a h a l f A years 
are ^ iv e a  in  Appendix I I I .  I t  w il l  be seen from them 
th a t  E th e r  was adm in istered  in  th e  m a jo rity  o f  c a se s , 
and Chloroform , a t l e a s t  a lo n e , in  com paratively  few: 
but before th a t  p e r io d , when House Surgeon in  th e  G las
c. - r*: -1 * • v y  , . . .  ' - • r
:gow .Royal In firm ary  and fo r  th e  f iv e  years fo llow ing  
in  p r iv a te ,  Chloroform  was the agent m ainly u sed . 
U n fo rtu n a te ly  I d id  no t then  make w r i t te n  n o te s  o f 
th e se  oases - they would p robably  have shewn a la rg e
preponderance in  th e  number o f Chloroform  ad m in is tra :
« ? , i;y ,r.on ?»- -;.-■s t  e-v '  a t . ...s ? ■ k.
j t io n s  over E th e r  and been thus more u s e fu l f o r  th e
purpose of comparison .
■ * v . " .«*. -ft . e 'ft* r •./ f  ̂ . *• I • „i• -
I t  i s  from the  co n s id e ra tio n  o f  my experience in  a l l
; ■ * * ’ • •' “ «' '• 'o f  •;rv : , • ; :;ft •. .
a d m in is tra tio n s , however, and n o t on those in  th e  
Appendix a lone, th a t  I  base the recommendations gener:
i ft >. ' * : ' . ft '• . " •
: a l l y  fo r  the Employment of th e  v a rio u s  a n a e s th e tic s
; .. ! r ,  r i : ".I ■>* r vc «: :*•.  ̂ ^
in  th e  follow ing pages )
. v: ft*. . i ft ■ • • -  ̂ ..
P u ttin g  /
P u ttin g  a s id e  N itro u s  Oxide in  tlie  meantime, as i t  i s  so 
pbv iously  the  s a fe s t  a n a e s th e tic , and r e f e r r in g  now to  th e  
r e la t i i r e  sa fe ty  o f E th e r and Chloform, i t  i s  f a i r l y  w ell 
e s ta b lis h e d  th a t so f a r  as the absence of dangerous symptoms 
and dea th  occurring  during th e  a d m in is tra tio n ,E th e r  i s  the  
s a fe r  a n a e s th e tic .
Put i t  i s  f re q u en tly  a lleg ed  th a t  from th e  a f t e r  
e f f e c t s ,  more e s p e c ia lly  on the r e s p ir a to ry  t r a c t ,  t h i s  
su p e rio r  p o s it io n  o f E th er in  reg ard  to  s a fe ty ,  does n o t 
r e a l ly  e x is t .  That E th er has a s l ig h t ly  g re a te r  tendency 
than  Chloroform  to  the  p roduction  o f r e p ir a to ry  tro u b le s  i s  
adm itted  by m ost, but th e se  com plications are  no t n e a r ly  so 
frequen t as i s  supposed, and in  the  m a jo rity  o f c a se s , when 
they  do occur they  can be f a i r l y  a t t r ib u te d  to  f a u l ty  admins 
: i s t r a t i o n ,  in  th a t  too much i s  ad m in is te red , th e  p a t ie n t  i s  
s a tu ra te d  - th e  common m istake o f the  inexperienced  - o r to  
i t s  a d m in is tra tio n  in  th ese  few cases  in  which i t  i s  a l to :  
:g  e th e r c o n tra in d ic a te d  (The frequency of r^ > ira to ry  corapli:
: c a tio n s  in  th e  hands o f those  who use f t  la rg e ly  i s  shewn 
in  Appendix No. IV .)
In  /
8.
In  es tim a tin g  how f a r  th© E ther alone i s  re sp o n s ib le  in  such.
c a se s , i t  should be remembered th a t  during th e  acbn in istnation
of both Chloroform and E th e r th e  bod ily  tem pera tu re  f a l l s
from to  29 F ah ., th a t  a la rg e  su rface  o f th e  p a t ie n t  i s
f re q u e n tly  exposed fo r a co n s id e rab le  tim e, th a t  o th e r  p a r ts
o f  th e  body n ear the  exposed p a r t  a re  covered o r surrounded
by wet to w els , a t  f i r s t  warm but ra p id ly  c o o lin g , and th e
p a t ie n t  sometimes may be sa id  to  be almost ly in g  in  a pool
o f cool flu id*  Then the  tem peratu re  o f th e  room to  which 
th e  p a t ie n t  i f  afterw ard*  removed i s  u s u a l ly  - 
lower than  th a t  o f the th e a tr e  o r o p e ra tin g  room and to  g e t
- V t v uo > • r ■■ ; . -  -  : *■ 1
to i t ,  he has o f te n  to  be c a r r ie d  along a c o ld e r  o r  draughty  
c o r r id o r .  That th e se  a re  in flu en c es  which must be taken  
in to  account i s  shewn by th e  fa c t th a t  r e s p ir a to ry  tro u b le s  
do sometimes take  p lace  a f t e r  Chloroform , though c e r ta in ly  
no t so fre q u e n tly  as a f t e r  E th e r .
I m yself have had only two cases o f s l ig h t  b ro n c h itic  tro u b le
a f t e r  E th e r , one occurring  in  a sh o rt s to u t woman o f 4? 
years o f  age who underwent an o p e ra tio n  fo r  th e  removal o f  
the  l e f t  b re a s t and g lan d s. The o p era tio n  la s te d  over an 
h our. The b ro n c h i t is ,  of which th e re  v/as no p rev io u s h is to ry  
subsided  in  48 h o u rs , and was probably  due to  E th e r , p lu s  
expo sure  /
ex p o su re , *
The o th e r  occurred  a f te r  an o p e ra tio n  fo r  remoVal o f G a ll 
s to n es  and was o f said I t e r -duration* E th e r a lo n e , w ithout 
c o n tr ib u to ry  'fa c to rs  such as exposure during o r  a f t e r  th e  
o p e ra tio n , o r  p reribus ' h is te r y  o f  r e s p ir a to ry  tro u b le , w il l  
seldom pro duo e these, sequelae , u n le s s  g iven  in  some f a u l ty  
manner - too la rg e  q u a n tity  or too  co n cen tra ted  vapour - too 
much a i r  o r as I b e liev e  i s  eq u a lly  in ju r io u s ,  a too  lim ite d  
supply o f a i r ;  but in  some very few c a se s , d e s p ite  p reoau : 
j t i o n s ,  theqe sequelae may r e s u l t .  Even allow ing  fo r  them, 
hpweYer,. and c la s s in g  them among cases o f  danger, a r is in g  
from E th ^ r  acbjdni s t r a t i  on they  do n o t equal th e  number o f 
cases o f  danger, c h ie f ly  o f a syncopal n a tu re , a r is in g  during 
Chloroform  a d m in is tra tio n .
The term s wE ther pneumonia" and "E th e r b ro n c h itis "  very  
commonly used , cannot be regarded  as a c c u ra te , as th e re  i s  
no reason  fo r  suppd’SMg t&ei’e acre1 srich s p e c if ic  d ise a se s  
the  r e s u l t  o f E th er in h a la t io n . /  1 ' .
E th er c e r ta in ly  s tim u la te s  tho  se c re tio n  o f  s a l iv a  and mucus 
in  th e  tra c h e a  and la rg e r  b ronch i, and during i t s  adm inis: 
j t r a t i  on /
10.
j t r a t i o n  in  some oases bubbling r a l e s  c'Will be lie and in  th e  
tra c h e a , but th i s  i s  u su a lly  re lie v e d  a f t e r  th e  p a t ie n t  lias 
vom ited once o r tw ic e . This co n d itio n  i s  to  some ex ten t 
re p o n s ib le  fo r  the  very  g en e ra l im pression  th a t  E th e r  i  s o  
prone to  e x c ite  b ronch ia l t r o u b le .
- •* •• • ' ' . - - » - ■ y  .
The p o s it io n  o f m ix tu res co n ta in in g  Chloroform  ahd E th e r
• ; * ; ' . . •' , . ..  ̂ • • r>, \ ' \
w il l  be seen bo th  as reg ard s the  dea th  and danger r a te  to  
oocupy a p o s it io n  between th o se  o f E th e r and Chloroform  , 
and th i s  i s  what one would e ^ e c t .  The p o s i t io n ,  to o , in  
which th e  v a rio u s  m ix tures stand  to  one an o th e r, depend upon 
the  p ro p o rtio n  o f E th er o r Chloroform which they  co n ta in  - 
th o se  w ith  a la rg e r  p ro p o rtio n  o f E th e r approxim ating th e
■ ’■ '„) *■*-,: .■ . "* •’.> .v' .T  f’ \ i.! O ..i . . C ■- " • < - • V ;■ ■ '
E th e r  r a t e  - th e  la rg e r  p ro p o rtio n  o f Chloroform  being n ea re r
th e  Chloroform r a t e .
There are  many w ell known m ix tures in  u s e , such a s : -
the  A C E  M ixture A lcohol 1 p a r t ,  Chloro form 
v & p a r t s  jliih e r 8 p a r t s . " "
 ̂ t $ j  l l r o  th* 6 : mixtror e < Chloroform  3 p A rts , ^
Alcohol 1 p a r t ,  E th e r 1 p a r t .
• , k * * *-■ ** /* .- ; T V  : : rV t. % * , - • • *■ - ■ ■’* ■ - - * ■' *
Vienna M ixture chloroform  1 p a r t ,  E th e r 3 
p a r t s .
and /
IX
and S ch le io h ’ s M ixtures o f Chloroform and Su3phuric 
and petroleum  E th er in  v a rio u s  s tr e n g th s .
I f re q u e n tly  use m ixtures o f equal p arts  o f  Chloroform  and 
E th e r ,o r  1 p a r t  o f Chloroform to  2 p a r ts  o f E ^her, but they  
can be used  in  almost any p ro p o rtio n  and cen th u s be adapted 
to  n e a rly  every co n d itio n  o f p a t ie n t  and n a tu re  o f o p e ra tio n . 
Most can be adm in istered  by th e  open method on a Virchow* s 
mask o r  a to w e l, but th e  la rg e r  th e  p ro p o rtio n  o f  E th e r , the  
more must a i r  be lim ite d  as by a H andle’ s mask o r  cone. 
Besides enabling  one to  a n a e s th e tis e  th e  p a t ie n t  more qu ick ly  
the  l im ita t io n  o f a i r  p rev en ts  the u n d e s ira b le  co o lin g  o f  
the  E th e r  in  th e  a ir-p a ss a g e s .
The g re a t o b je c tio n  to  m ix tu res i s  th e  d i f f e r e n t  degrees o f 
v o l a t i b i l i t y  o f th e  v arious agents oomposing them, so th a t  
towards the  end o f a long in h a la t io n , th e  p ro p o rtio n s  in h a led  
a re  d if fe re n t  from a t the  beginning . This may be o b v ia ted  to  
some ex ten t by renewing the  covering o f  th e  mask o r towel o r 
sponge a t occasional in te r v a l s .  On the  w hole, however, th e  
o b je c tio n  i s  not o f  much moment in  p r a c t ic e .
Having /
Having co nsidered  then  the r e la t iv e  sa fe ty  of the  
se v e ra l a n a e s th e tic s  and found th e i r  o rd e r  to  be N itrous 
O xide, E th e r , and Chloroform , we are  le d  to  th e  o d h sid e rj 
s a tio n  of th e  q u estion  as to  what p h y s ic a l co n d itio n  o f th e  
p a t ie n t  ren d ers each a n a e s th e tic  u n su ita b le  fo r  adm inis: 
s t r a t i  on in  th a t  c o n d itio n .
C onditions o f P a t ie n t  C o n tra -in d ica tin g  th e  use o f 
N itro u s Oxide
N itro n s  Oxide gas is  an a n a es th e tic  ad n u n iste red  d a ily  by 
la rg e  numbers o f men w ith  no, o r  h a rd ly  any knowledge o f 
m edicine, and cases in  which alarm ing symptoms occu r, a re
•. ' ■ i' • ‘O'-..;
so ra re  th a t  one i s  led  to  th ink  th e re  mast be extrem ely 
few co n d itio n s  o f the  p a t ie n t  in  which i t s  u se  i s  c o n tra ­
in d ic a te d , and th i s  i s  so .
a d m i n t s  fraiu>n ° r
In  my own experience o f 3?5 cases o f^N itrous Oxide
• : •* .;»*<> -v  ' t  - 'C  ' , ; . ¥ ? ( >  . !  s  u  c o '  ^ i  : * ' ■ '  . %r- r* ■> p.'.r •• : />.•. .
alone or w ith  Oxygen, I have seen nothing in  the  way o f
I ' . i i ' ■' e . .  *hvr:- :* i ■;«:'> v*?. ■ " v *. ••?
symptoms of the  le a s t  danger occurring  e i th e r  during or
a f t e r  th e  ad m in is tra tio n  -  no th ing  which would cause me
th e  s l ig h te s t  h e s i ta t io n  in  ad m in iste rin g  the  a n a e s th e tic  
a g a in . -■* / These-oaeea were fo r  th e  m ost; p a r t  f o r ’ th e  efctrao j •
: t io n ' o f~ te e th  o r  o th e r epd iafu l* 'den ta l o p e ra tio n s  a£d Very
geiaerallsjr?ia^moderately healthy ^subjects* but many'io ffr -
in?old andfdeliotte subjects,aad tn somtf fer , fdr^mifldr '
ag^gicalcoperatraas^ to whom i t  wascodnaidered inadvisable
t*  admini s t e r  J ith e r  o r  Chloroform .-
o < HEhere are  some cases , in  which i t  m ight be in ju d ic io u s
to  adm irdstec^lM -travi^^P^^e alon^e,. aAd ^ m e  fewer in  which, 
th e  adm ixture o f  * p ro p o r t io n o f  Oxygen <woaj^.ivo.i ren d er 
it,tooxe  s a fe .  ?; .r - .-. .»..•< . _
The c h ie f ' danger, from th e ,u s e  p f  th e  gas g iv en  alone i s  the  
tendency , and a e r ia l  n ty  i f  pnshed> of producing asphyx ial 
co n d itio n s .. f h i s  method o f ad m in is ta rin g  gas i s ,  J p w v c r ,  
beohtoing much le s s  fre q u en tly  u se d , au  ap p ara tu s  for. com;, 
:b in in g  i t  w ith  oxygen having been brought to  a f in e  s t a t e  
df,rp e r fe o iid h , ( , ■ :■■*■ „ . •. -
M e  CCdes, th e n , u n a w ite fo le fo r  N itro u s Oxide a lone , 
would be th o se  where th e re  1 #  a eonsideratol e p ro p o rt io n  o f 
lung fi& ctfo n lfcss:$?g‘; &&ai eon s d l id a t  te a  -o r c mnit I e s , as 
i n ‘advanced p h th i s i s ,  d r where i t  i s  ooH eps ed ~To r"ren d ered  . 
u s e le s s  from t>resSUr<l o f  f l% ^ r f t ie  flu id>  as in  marked : 
p le u r i s y ’ - i n  asphyxia w ou ldA oecurrap id ly .
i f  th e  ittpair&ehV*ef the  luhg be ndt* too  g re a t , s u f f i c ie n t  s 
Oxygen* way be giveh^w ith fh b  U itroue Oxide to  o b v i a t e ^ t * : ^  
but i as ano^sthe^ la  bafinot be produoed: i f  the* p ercen tag e  of 
Oxygen 6e too h ig h , in  much involvement o f  lu n g , an incom: 
I p le t e  an o esth esia  would r e s u l t  during which attem pted 
o p e ra tio n  /
o p e ra tio n  might produce, shock, o rcsyncope. ,,
I n  a d d itio n  to  the  Asphyxia l ia b le  to  .be produced in  
p h th is ic a l  p a t ie n t s ,  t£ e re  is  a lso  , the  r i s k  o f  e x c itin g  
haem orrhage. in  those ip,whom a tendency e x i s t s .
In  g re a t feeb len ess  o f ^ e ^ r t  th e re  pi s  some danger o f  syncope 
bat only from th e  s t r a in  thrown on i t  by th e  asphyx ial 
elem ent, a s t a te  which can be avoided e n t i r e ly  by th e  l ib e r a l  
use o f  oxygen. Thus cases o f v a lv u la r  d ise a se  w ith  marked 
lo s s  o f  com pensation, and cases of marked degenera tion  o f 
ca rd iac  muscle may be looked upon as r a th e r  u n su ita b le  cases 
fo r  th i s  as f o r  any o th e r  a n a e s th e tic . In  such cases in  
ad d itio n  to  the  p roper p ro p o rtio n  o f  oxygen a sm all p ro p o r: 
: t io n  of E th e r  might be advantageously u sed . I d id  so w ith  
complete success in  a case o f en u c lea tio n  of th e  ey eb a ll in  
which I oaufced the gas and oxygen , the  main a n a e s th e t ic , 
to pass over a small q u an tity  o f E th e r in  a C lo v e r^  in h ak er,-  
what might be c a lle d  the  stim u lan t ad juvant to th e  Andesthets 
: ic  as i t  was not given in  anything l ik e  a n a e s th e tic  
q u a n ti ty .
There /
There i s  th u s fo r  a l l  p r a c t ic a l  purposes h a rd ly  any condi:
: t io n  o f th e  p a t ie n t  c o n tra - in d ic a t in g  th e  use  of N itro u s  
Oxide w ith  Oxygen, though i t s  sphere o f u se fu ln e ss  i s
*
r a th e r  l im ite d  in  the  meantime owing to  th e  d i f f i c u l ty  o f 
m a in ta in in g  an even an ftesthesia  fo r  long ,and  some te c h n ic a l  
d i f f i c u l t i e s  connected w ith  continuous aupply o f  th e  ag en t.
C ond itions o f P a tie n t  C o n tra -in d ica tin g  th e  use o f E ther,
When we come to  E th e r we fin d  a la rg e r  number o f condi: 
: t io n 3  c o n tra - in d ic a t in g  i t s  use o r  g e n e ra lly  supposed to 
do so .
As i t  has undoubtedly a s l ig h t  tendency to  th e  product 
: t i o n  of in c reased  se c re tio n  in  the  a ir-p a ssa g e s , th e  c h ie f  
c o n tra - in d ic a t io n s  are  m ainly c e r ta in  co n d itio n s  o f th e  
K esp ira to ry  System.
Where th e re  i s  undue se c re tio n  a lre a d y , E th e r might lead  
to  an em barrassing in c re a se . Though t h i s  tendency o f  E th e r  
has been much exaggerated , u n le ss  in  th e  hands o f experienc 
ted  a d m in is tra to rs  i t  would be ju d ic io u s  to avoid g iv in g  i t  
a t l e a s t  by i t s e l f ,  in  any case where th e re  i s  any e x is tin g  
pulmonary t ro u b le .  I have fre q u en tly  w ithou t having been 
p re v io u s ly  been made aware o f i t ,  adm in istered  E th e r to  
p a t ie n t s  su f fe r in g , o r re c e n tly  s u f fe r in g , from b ro n c h it is ,  
w ithout in  any way aggravating  the symptoms, but I have a t 
the  same time seen p re -e x is t in g  b ro n c h itis  made d i s t in c t ly  
worse by i t s  u se .
I t  > s  a sa fe  r u le ,  where th e re  i s  B ro n c h i t is . e s p e c ia l ly
18.
i f  i t  be a c u te , or chronic ’with much ex p ec to ra tio n  or 
dyspnoea, not to  g ive E th e r . Chloroform should be used  
in  p re fe re n c e , but i f  Chloroform be a lso  c o n tra - in d ic a te d  or 
i f  th e  p a t ie n t  does no t bear i t  w e ll ,  a m ixture o f  th e  two, 
a compromise w il l  u su a lly  be w ell borne and w ithout ex c itin g  
the  u n d es ira b le  e f f e c ts  o f e i th e r .  Regarding th ese  m ix tures 
the p ro p o rtio n s  may vary according to the in te n s i ty  o f  the
iVf i x t UTe
symptoms. The b es t mectfcafaee - he ld  by some to  be n o t m erely 
a mechanical one - and one which does no t seem to  produce 
i r r i t a t i o n  o f the  fcir passages i s  the A C E  M ixture: but
sm aller p ro p o rtio n s  o f  E th er may be used . Where th e re  i s  
much dyspnoea, i t  i s  n o t adv isab le  to  have a la rg e  propor; 
: t i o n  o f E ther o r to  l im it  the a i r  supply unduly .
Where Emphysema accompanies th e  b ro n c h it is  E th er i s  
yet more c o n tra - in d ic a te d , also  m ixtures co n ta in in g  much 
E th e r .
I n Asthma i t  i s  u su a lly  held  th a t  E th e r  should be 
avoided. The pungent vapour may have an i r r i t a t i n g  e f f e c t  
and ,g iven  too co n cen tra ted , may induce an a t ta c k ,  and even
i f /
19.
i f  n o t ,  i s  l i a b le  to induce f ix i ty  o f th e  c h e s t-w a lls  and 
thus cause embarrassment of the b rea th in g . In  cases where 
Asthma i s  com plicated w ith  b ro n c h itis  o r where i t  has from 
i t s  p e r s i s te n t  s e v e r ity  led  to  Emphysema, the  ru le  i s  good. 
But in  uncom plicated Asthma, i t  may be ca u tio u s ly  adm in ister 
red w ithou t i l l  e f f e c t .  In  some cases i t  may even improve 
th e  co n d itio n  as in  the  follow ing c a se :-
A young la d y , asthm atic fo r  many y ea rs  and w ith  
n a sa l o b s tru c tio n  (which p revented  the use of 
H itro u s Oxide by th e  nose) unable to  l i e  in  com: 
rp le te ly  recumbent p o s i t io n  had occasion  to  get 
12 te e th  e x tra c te d . A ttacks very  f re q u e n t, one 
im m ediately before o p e ra tio n . A m ixture  o f Chloro: 
:form and E ther ( 1 p a r t  to  2) was f i r s t  c a u tio u s ly  
t r i e d  given in  a sponge in  cone w ith  p le n ty  o f a i r  
h o le s . I t  was w ell borne, so , when w ell in  second 
s ta g e , E ther was given by th e  Q rm siy 's in h a le r  - 
the most open o f the  c lo sed  methods - and con tinued  
t i l l  f u l ly  under. The o p era tio n  was com pleted. 
A fte r  recovery she had an o th e r a tta c k  of Asthma 
which /
which caused h e r to s i t  e r e c t .  S ince then  - many 
months ago- th e  a tta c k s  have m a te r ia l ly  dim inished 
in  frequency and s e v e r i ty ,  ch loroform  alone in  
th i s  case was c o n tra - in d ic a te d  from th e  n e c e ssa r: 
: i l y  ra is e d  p o s it io n  o f  head and shou lders and 
th e re  would have been g rea t r i s k  o f syncope 
o ccu rrin g  during assumption o f th e  e re c t p o s it io n  
im m ediately a f te r  the o p e ra tio n .
In  pneumonic or o th e r co n so lid a tio n  o f the  lung E th e r  i s  
c o n tra - in d ic a te d , as tending to  in te n s ify  the  c o n d itio n . 
Here again  one may be j u s t i f i e d  in  making an ex cep tio n , by 
ad m in is te rin g  i t  in  m ix tu re , as in  the  fo llow ing c a s e : -  
A m u ltip a rd , 24 hours in  la b o u r, but making no 
p ro g re ss , on the 4 th  day o f an acu te  lo b ar 
pneumonia, h a l f  o f  one lung s o l id ,  p u lse  exceeding: 
: l y  weak, r e s p ir a t io n s  ra p id , tem perature IQ3°, 
p a t ie n t  extrem ely exhausted. A m ixture co n ta in ing  
1 p a r t  Chloroform and 2 p a r t s  E ther was given on
w as
sponge in  cone and was taken  w e ll .  D e liv e ry Acom: 
jp le te d  w ith  forceps in  r a th e r  over one h o u r. The 
p u lse  and b rea th ing  improved and recovery was 
u n in te rru p te d  /
21.
u n in te r ru p te d  - c r i s i s  occurring  th re e  days l a t e r .  
I h e s i t a t e d  g iving Chloroform alone , which was the 
in d ic a t io n  from her lung c o n d it io n , owing to  the  
weak n a tu re  of the  p u lse ,  her extremely exhausted 
cond ition  and the expected du ra tion  o f  the  oper:
: a t  io n . E ther , a lone , o r  a m ixture w ith  a l a rg e r  
p ro p o rtio n  of i t  would probably have le d  to  in :
: c reased  embarrassment of b rea th in g , i f  no t a t  
the tim e, c e r ta in ly  a f te rw ard s ,  and th u s ,  though 
improving th e  pulse tem pora ri ly , have re a c te d  upon 
i t  d e l e t e r io u s ly .
In  most cases of r e s p i r a to ry  d l f f i o u l ty  whether from 
pneumonia, b r o n c h i t i s ,  emphysema, p le u ra l  E ffu s io n  or 
marked abdominal d is te n s io n ,  E ther i s  best avoided. In  the 
two l a s t ,  the  grounds are not so strong as when th e re  i s  
an a c tu a l  inflam jttory  a f fe c t io n  of  th e  a i r  passages, 
e s p e c ia l ly  w ith  much s e c re t io n .
S im ila r ly  in  inflammatory a f fe c t io n s  of  th e  la rynx  where 
th e  i r r i t a t i n g  e f f e c t  o f  th e  vapour may induce wedema o r  
h y p e rse c re t io n  E th e r  i s  c o n t ra - in d ic a te d .
In  /
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In  p a t i e n t s ,  the su b je c ts  o f  d isease  o f  the  C irc u la to ry  
System, E th e r  in  some p roportion  i s  f req u en tly  c a l le d  f o r ,  
but th e re  are some co nd itions  in  which i t  i s  b e t t e r  avoided, 
v i z : -  those  co n d itio n s  of h e a r t  o r  v e s se ls  where undue o r  
o v e r -s t im u la t io n  would be l i a b l e  to  upse t compensation, o r  
ru p tu re  f r i a b l e  v e s s e ls .  Such cases are  few, but might 
q u ite  conceivably  be met w ith .  As an example of th e  f i r s t  
th e re  i s  M itra l  or A o rt ic  v a lv u la r  d isease  w ith  pulmonary 
engorgement and in te rm i t te n t  h e a r t ,  and of th e  second an 
atheromatous co n d it io n  o f  the  v esse ls  o f  the b ra in  o r  
aneurism.
In  degenerative  changes o f  th e  h e a r t  e .g .  f a t t y  ,
E ther  again might prove too s t im u la t in g ,  a t  l e a s t  f o r  long 
o p e ra t io n s .  In  such, Chloroform i s  u su a lly  w ell borne in  
short o p e ra t io n s ,  fo r  longer, a m ixture o f  Chloroform and 
E th e r  m ight; w ith  good r e s u l t s ,  be s u b s t i tu te d  e i t h e r  from 
th e  beginning or in  the  course of the  o p e ra t io n .
Many c o n f l ic t in g  opinions have been recorded  o f  the  
a c t io n  of E ther  on the Kidney some holding th a t  a s p e c i f ic  
e f f e c t  /
e f f e c t  i s  produce! v i a : -  the p ro g re ss iv e  dim inution o f  u r in e  
se c re t io n  ending in  suppression as E th er  i s  pushed. I t  i s  
g e n e ra l ly  adm itted th a t  th e re  i s  a temporary s l i g h t ,  and 
in  h e a l th y  kidneys not d e le te r io u s ,  dim inution in  the  
se c re t io i l ,  but suppression can only occur i f  the  E th e r  has 
been too f a r  pushed, th e  p a t ie n t  in  f a c t  being s a tu ra te d  
w ith  i t .  This s a tu ra t io n  i s  more l i k e ly  to  occur i f  g iven  
in  the  American or open fash ion , where la rg e  q u a n t i t i e s  are 
r e q u ire d ;  but where the a i r  i s  l im i te d ,  though no t unduly 
as w ith  the Qrsmby in h a le r  a much sm aller q u an t i ty  s u f f i c e s .  
I f  the a i r  on th e  o th e r  hand be too much r e s t r i c t e d  or cu t 
o f f  e n t i r e ly  as  by the Clover in h a le r  a congested s t a t e  
o f  th e  v e s se ls  both o f  th e  diseased organs and o f  the 
venous system g en e ra l ly  i s  apt to  be induced. These d i f f e r :
: ent methods of ad m in is tra tio n  - th e  c losed , th e  open, and 
the  m oderately  open, probably account fo r  the d isc rep an c ies  
in  th e  r e p o r ts  by various  a u th o r i t i e s  as to  the  e f fe c t  o f  
E th e r  in  pro-duoing album inuria. In  the few cases I had an 
op p o rtu n ity  of  examining before and a f t e r  E th e r iz a t io n ,  I 
found no t r a c e  o f  albumen in  th e  u r in e ,  but they a re  too
few to enable me to make a decided statem ent as to  the 
e f f e c t s  o f  E th er  on the  Kidney.
In  p a t i e n t s  su f fe r in g  from severe inflammatory a f f e c : 
: t i o n s  o f  the  Kidney - however, both E th e r  and Chloroform 
must be adm in is tered  w ith  the  g r e a te s t  c a re .  The former 
perhaps i3  the  more dangerous e s p e c ia l ly  given by the  closed  
method or th e  E n t i r e ly  open one. I f  used, s u f f i c i e n t  a i r  
must be given to  prevent any asphyxial s t a t e .
Such cases  a re  u n s a t i s f a c to ry  fo r  any a n a e s th e t ic  but 
probably le s s  r i s k  i s  run w ith  Chloroform.
Such are the  main d iseased  co n d itio n s  o f  the  p a t ie n t  
which c o n t ra - in d ic a te  the use o f  E th e r .  These are  seen to  
be c h ie f ly  connected w ith  the r e s p i r a to ry  system, and are 
mainly u n su i ta b le  from th e  lo c a l  a c t io n  o f  the  E th er  ; th e  
few o th e r  cond itions  c o n t ra - in d ic a te  i t s  s tim u lan t 
p r o p e r t i e s .
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Conditions o f  p a t ie n t  c o n t ra - in d ic a t in g  the  
use of Chloroform*
The c h ie f  a c t io n  of Chloroform, which should a c t  as a 
guide to  the cases o f  c o n t ra - in d ic a t io n  to  i t s  u se , i s  the 
s teady  d im inution  of blood p ressu re  which occurs in  i t s  
a d m in is t ra t io n .
A p a t i e n t ,  then , who p resen ts  such a c o n d itio n  of 
fe e b le  c i r c u la t i o n !* Whether from w alvular d is e a s e ,  degenera: 
J t iv e  ca rd iac  muscle, shock, or exhaustion , th a t  a  s l i g h t  
lowering of b lood-pressure  would b ring  th a t  c i r c u la t i o n  to  a 
s t a n d * s t i l l ,  would be a bad su b jec t  fo r  chloroform .
V alvu lar  d isease  of the h e a r t ,  i f  compensation be 
p e r f e c t ,  would be no c o n t ra - in d ic a t io n  fo r  s h o r t  a d m in is tra :  
t i o n s ,  but i f  compensation be to  some ex ten t l o s t ,  Chloroform 
a lone should not be given: in  long o p e ra t io n s ,  the c i r c u la t i o n  
i s  l i a b l e  to  f a i l  and a l i t t l e  e th e r  in  form o f  m ix tu re , o r  
o cc as io n a lly  added a lone , may help  to t id e  the p a t i e n t  over 
th e  o p e ra t io n .  I t  i s  more in  the degenera tive  changes in  the  
h e a r t  th a t  Chloroform i s  dangerous and i f  the feeb len ess  be 
so g rea t  t h a t  E ther alone i s  a lso  forbidden from r i s k  of 
o v e r -s t im u la t io n ,  the A C E  mixture w i l l  u s u a l ly  be found to  
a c t  w ell to begin w ith , and the p ro p o rtio n  of E th e r ,  i f  
necessary  /
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n ecessa ry , can be a l t e r e d  according to  the  way in  which the 
p a t i e n t  bears  the  o pera tion .
In  feeb len ess  of c i r c u la t io n  from shock, the  h e a r t  being 
h e a lth y  enough, E ther should be used.
In  exhaustion  a mixture is  to be p re fe r re d .
Prom the above comparatively sh o rt  l i s t  i t  would appear 
t h a t  th e re  a re  r e a l ly  few d iseased  co nd itions  which a b s o lu te ly  
fo rb id  the use of  chloroform, or a re  s trong  c o n tr ib u to ry  
f a c to r s  to the dangers so f req u en tly  occurring  during  i t e  
a d m in is t ra t io n .  In  the many d iseased  cond itions  found, p o s t  
mortem, in  those who have died during C hloroform !sa tion , the 
only ones which can be considered p red ispos ing  to  the  r e s u l t  
a re  those h e a r t  conditions mentioned above. In  the  m a jo ri ty  
o f cases no predisposing  causes can be found.
The /
The avoiding  of Chloroform, then, in  these  few co n tra ­
i n d i c a t e d  co nd itions  of d isease  w i l l  only help  to  dim inish 
these  u n fo r tu n a te  r e s u l t s  in  a very s l i g h t  degree . But th e re  
a re  o th e r  reasons fo r  the comparatively high death  and danger 
r a t e ,  than i t s  a d m in is t ra t io n  to  p a t i e n t s ,  u n f i t  s u b je c ts  fo r  
i t .  One cause may be found in  the method of a d m in is t ra t io n ,  
o r  want o f  a t t e n t io n  or inexperience on the p a r t  o f  the
its
a d m in is t r a to r .  But ano ther , and e a s i ly  avoidable  one i s  fctow 
a d m in is t ra t io n  in  a la rg e  number of o p e ra t io n s ,  when an o th e r ,  
and s a f e r  agen t, i s  eq u a lly ,  i f  no t, more, s u i t a b le .
Again th e re  are  cond itions  o f  p a t i e n t , o th e r  than 
d is e a s e ,  which should be taken in to  co n s id e ra t io n  in  choosing 
a s u i t a b le  A naes the tic . These a r e : -
AGE.
I t  i s  g e n e ra l ly  s a id  th a t  c h i ld re n  bear chloroform  w e ll .  
With them, however, g re a t  s u s c e p t i b i l i t y  i s  shewn to  the 
a c t io n  o f  Chloroform, as to o th e r  drugs, and e s p e c ia l ly  w ith  
very young ch i ld re n  i t  i s  extremely d i f f i c u l t  to  m ain ta in  an 
even an a e s th e s ia .  The co n ju n c tiv a l  r e f l e x  and oHier s ig n s ,  
which guide one w ith o ld e r  ch i ld re n  and a d u l t s ,  a re  o f  l i t t l e  
u se ; the  c h i ld  f re q u en tly  goes f a s t  a s leep  and when he i s  
thought to be n ic e ly  under the in f lu en ce  o f  the  Chloroform, 
he wakes up w ith  a cry and inconvenient movements. C h ild ren , 
to o , when crying and s tru g g lin g  o f ten  go under suddenly, and 
u n le ss  /
u n le ss  one is  p a r t i c u l a r ly  ca re fu l  an overdose is  l i a b l e  to  
be g iven . The a d d i t io n  of E ther to  the Chloroform causes a 
deeper r e s p i r a t i o n ,  which cannot so e a s i ly  be m istaken fo r  
n a tu r a l  s leep  and as c h i ld re n  appear to  r e a d i ly  f a l l  under 
the  a n a e s th e t ic  in fluence  of E th er , a  sm alle r  q u a n t i ty  of the  
agent i s  re q u ire d .  In the  Royal H osp ita l  fo r  Sick C hild ren , 
where I have ac ted  as A n a e s th e t is t  fo r  over a y ea r ,  I have 
found the  most s a t i s f a c to r y  a n a e s th e t ic  fo r  c h i ld re n ,  under 
f iv e ,  i s  a  m ixture of equal p a r ts  of E ther and Chloroform 
given on the corner of a  towel or a  sponge c lo th .  When the  
c h i ld  is  very d e l ic a te  and weak,or the  o p e ra t io n  long, I 
in c re ase  the  q u a n t i ty  of the E ther in  the  m ixture to  two 
p a r t s  to  one of Chloroform. For o ld e r  c h i ld re n ,  the  same 
m ixture a c ts  adm irably, though the A C E  m ixture or  one in  
which the  Chloroform i s  d i lu t e d ,  i s  p re fe ra b le .  One r e s u l t  
o f  t h i s  a d d i t io n  of E ther i s ,  c h i ld re n  appear to  s tan d  the  
o p e ra t io n  b e t t e r  a t  the tim e, and af te rw ards  one does no t see 
so much p a l lo r  and tendency to  co l lap se  in  weekly c h i ld re n ,  
even in  long o p e ra t io n s .  The number of times I  ad m in is te red  
a n a e s th e t ic s  in  the Sick C h i ld re n ^  H o sp ita l  was 193, made up 
th u s ,  Chloroform 45, M ixtures, 143, and E ther 5. In none of 
these  d id  any alarming or dangerous symptom occur. Many of 
the  c h i ld re n  were in  a p e c u l ia r ly  weak s t a t e  and the  freedom 
from acc iden t may be a t t r i b u te d  to  the  freq u en t tak in g  
advantage /
29.
advantage of the  s t im u la t in g  q u a l i t i e s  of E th er , by u s ing  in  
those  more weakly cases or in  severe op era t io n s  m ixtures 
co n ta in in g  i t  in  various p ro p o rtio n s .
E ther  may be given a lone , but i s  not a  good a n a e s th e t ic  
f o r  c h i ld re n ,  being apparen tly  too i r r i t a t i n g  to  the  tender  
mucous membrane of the a i r  passages, copious s e c re t io n  
r e s u l t i n g .
In  o ld  people Chloroform i s ,  on the whole, the  more 
s u i t a b le  a n a e s th e t ic .  E ther on the o th e r  hand i s  not so w ell 
t o l e r a t i d ,  la rg e ly  on account of the conditions in c id e n t  to  
o ld  age, mentioned be^dre v i z : -  atheromatous or o th e r  
d egenera tive  s t a t e s  of v esse ls  and chronic r e s p i r a to ry  
t ro u b le .
In the la rg e  group between the young and the  o ld ,  
p re fe rence  fo r  any a n a e s th e t ic  must be made on o th e r  grounds.
Persons w ith u n s tab le  nervous o rg a n iz a tio n  of both sexes 
take  a n a e s th e t ic s  badly, and as most tro u b le  and danger seem 
to  l i e  in  the induction  of the a n a e s th e s ia ,  th a t  i s  o f te n  
b e s t  and qu ickest induced w ith  N itrous Oxide follow ed by 
E th e r ,  M ixture, or Chloroform.
The same may be sa id  of A lcoholics ,who a re  wont to  
s t ru g g le  a good d ea l,  and a n a e s th e s ia  may be h ap p ily  induced 
in  /
89 It')
in  the  same manner but continuing  w ith  Chloroform fcather than  
E th e r .  The l a t t e r  i s  o f ten  followed by cons iderab le  
excitem ent during  recovery.
These a re  some of the more im portant cond itions  of  the 
p a t i e n t  which might lead  to the p reference  of one to  ano ther 
a n a e s th e t ic  -  but very few can be s a id  to  be ab so lu te  
in d ic a t io n s  or c o n t ra - in d ic a t io n s .  They help  a t  l e a s t  to  
so lve the  doubt one f req u en tly  f e e l s  when o th e r  c o n s id e ra t io n s  
are  not s tro n g  enough to  guide one.
A most im portant co n s id e ra tio n  in  the choice o f  the 
a n a e s th e t ic  i s  the na tu re  of  the o p era t io n  and from 
a t t e n t i o n  to  t h i s  a  g re a t  decrease in  the number of ac c id e n ts  
would probably  r e s u l t .
While a c c id e n ts ,  occurring  during the a n a e s th e s ia  
induced fo r  any su rg ic a l  o p era t io n , a re  always r e g r e t t a b l e ,  
none are  more so than when th a t  o p era tio n  i s  a  t r i v i a l  one.
Dental O pera tions . In  no o th e r  c la s s  of cases could so
many f a t a l i t i e s  have been prevented  had the  most s u i t a b le  
a n a e s th e t ic  been given.
While N itrous Oxide, E th er , and Chloroform a l l  have 
t h e i r  p lace in  Dental Surgery, N itrous Oxide i s ,  and has been 
th e  fa v o u r i te  a n a e s th e t ic  and w ith  good reason . I t s  g re a t  
s a f ty ,  i t s  r a p id i ty  in  producing n a rc o s is ,  and i t s  quick 
I l im in a t io n ,  w ithou t, except in  the  very few, any i l l  a f t e r  
e f f e c t s ,  render i t  as p e r fe c t  an a n a e s th e t ic  fo r  the  purpose 
as could be ob ta ined . The ra p id  r e tu rn  to  consciousness , 
however, r e s t r i c t s  i t s  use in  such cases to  the  e x t r a c t io n  
of only a few and easy t e e th ,  but in  s u i t a b le  ca ses ,  by means 
of n asa l  ap para tu s , the a n a e s th e s ia  can be con tinued  fo r  
s e v e ra l  m inutes. The usua l d u ra tio n  of working a n a e s th e s ia
after removing the face piece is  'from 35>- LjOSeconds, A  longer a n o e s h h e s i d
-  from 40 to  50 second; -  may be ob ta ined  by the  a d d i t io n  of 
Oxygen, which, by p reventing  cyanosis , enables the  p a t i e n t  to  
in h a le  /
in h a le  a l a r g e r  q u an t i ty  of N itrous Oxide, th e  e l im in a tio n  
thus  ta k in g  a longer tim e. N itrous  Oxide p lu s  Oxygen g ives  
a much q u ie te r  an a es th es ia  and i s  b e t t e r  fo r  the  nervous 
and d e l i c a te  than  N itrous  Oxide a lo n e . There i s  however 
a s l ig h t  tendency in  a few cases to a fe e l in g  of sickness 
a f t e r  i t s  use - ac tu a l  vomiting occurring  r a r e ly  - in  my 
experience only tw ice in  208 c a se s ,  one a f t e r  a second 
admini s t r a t i  on, the  o th e r  in  the case of a boy to whom i t  
was adm in is tered  ju s t  a f t e r  a f u l l  meal. In  16? cases of 
N itro u s  Oxide alone np vomiting occurred .
With regard  to the maintenance of  N itro u s  Oxide 
A naesthesia  w ith  a mouth tube , Dental Surgeons u s u a l ly  
complain of i t 3  being in  th e  way - a tube o f  co n s id e rab le  
c a l ib r e  being n ecessa ry . The n a sa l  appara tus  has no t t h i s  
o b je c t io n .  The best form i s  Paterson* s ,co n s i s t in g  o f  a 
small padded mask which f i t s  over th e  n ose , to  which the
gas i s  conveyed by tubes from an in d ia  rubber bag under 
alight p re ssu re .  A naesthesia  can be very su c c e ss fu l ly  
m ain ta ined  w ith i t ,  w ithout much d i f f i c u l t y ,  fo r  fou r  or 
f iv e  m inutes, long enough fo r  most d en ta l  o p e ra t io n s .  Thus 
th e  n e c e s s i ty  fo r  E th er  o r  Chloroform in  t h i s  c la s s  of 
o pera tion  /
32.
o p e ra t io n  i s  obvia ted  in  many cases .  I t  cannot be used 
in  p a t i e n t s  w ith  nasa l o b s t ru c t io n ,  and i t  i s  b e t t e r  not 
employed in  weakly su b je c ts  owing to a c e r t a in  amount o f  
cyanosis  which i t  i s  necessary  to  m a in ta in . S l ig h t  move: 
:ments sometimes occur during i t s  a d m in is t ra t io n .  No a f t e r  
e f f e c t s ,  beyond a l i t t l e  g id d in e ss ,  passing  o f f  q u ick ly , 
nave been observed.
This means of  adm inis tering  N itrous Oxide i s  no t r e a d i ly  
a c c e ss ib le  to  many who are c a l le d  upon to  ad m in is te r  th e  
a n a e s th e t ic  and re q u ire s  a c e r t a in  amount of  f a m i l i a r i t y  
w ith  th e  use of N itrous Oxide. Ih e re  i t  i s  not a v a i la b le  
or where a p a r t i c u l a r l y  deep and long a n a e s th e s ia  i s  r e :
: qu ired , E th e r  i s  th e  a n a e s th e t ic  th a t  should always be 
employed, u n le ss  i t  i s  s trong ly  c o n t ra in d ic a te d  from the 
p h y s ica l  cond ition  of the  p a t i e n t .
Chloroform i s  p a r t i c u l a r ly  dangerous in  t e e t h  e x t r a c t io n .
At l e a s t  i t  would appear to be from th e  undue p ro p o r t io n  
of deaths occurring  from i t , o r  r a th e r  w hile  under i t .
In  the  Lanceu Commissi oners* Keport on ?00 deaths from 
Chloroform, 50 occurred during th e  e x t ra c t io n  of  t e e th .  In  
th e  /
th e  group of cases ga thered , but in  no way s e le c te d ,  in  
Appendix II^  ti+ occur out of 6$ , a f ig u re  r e g r e t t :
: ably h ig h , cons idering  the com paratively t r i v i a l  n a tu re  of 
the  o p e ra t io n .  "Why so many acc iden ts  should occur lias been 
t r i e d  to be explained in  many ways. The most l i k e l y  causes 
are th e  f a u l ty  p o s i t io n  of the  p a t i e n t ,  the head being 
h igh  from the  beg inn ing ,o r  the  r a is in g  of th e  head and 
shou lders  req u ired  by some o p era to rs  to g e t  a t  lower t e e th ,  
and the  fac t  th a t  much of the  o p e ra t io n ,  and th a t  a very  
p a in fu l  one, n e c e s s a r i ly  takes p la ce  during a l i g h t  
A naesthesia  o r  during the  re tu rn  to  consciousness .
The f i r s t  d a n g e r , th a t  o f  r a i s in g  th e  head,may be qu ite  
d iscounted in  short E ther a d m in is t ra t io n s .  In  most of my 
cases  of E th e r  a d m in is tra t io n !  fo r  Dental o p e ra t io n s ,  th e  
head and shoulders have been r a i s e d ,  many in  th e  s i t t i n g  
p o s tu re  in  a d en ta l c h a i r ,  and in  none has the l e a s t  
approach to syncope been observed e i th e r  during or a f t e r  
the  o p era t io n . The Second danger, th a t  o f  r e f l e x  a c t io n ,  
on the h e a r t  and v e s s e ls ,  u su a l ly  t r a n s i e n t ,  but sometimes 
dangerous , occurring  when o pera ting  during a l i g h t  Chloro; 
:form n a rc o s is  i s  not p resen t during th a t  o f  E th e r ,  
sen sa tio n  /
se n s a t io n  to  p a in  being much la t e r  in  r e tu r n in g , and even  
sh ou ld  p a in  be f e l t  the d i la t a t io n  o f  v e s s e l s  r e s u lt in g  
from the s l ig h t  shock i s  p r a c t ic a l ly  w ith ou t e f f e c t  -  th ere  
being no f a l l  o f  b lood p ressu re  during at l e a s t  a sh ort 
E ther a n a e s th e s ia .
The r a is e d  p o s i t io n  o f  th e  head and sh ou ld ers a llo w a b le  
during sh ort E ther A n a esth e s ia , always provided  th e  p a t ie n t  
i s  m oderately  h e a lth y , i s  o f  g rea t advantage to  th e  op erator  
inasmuch as i t  en ab les him to  see  and op erate  w ith  g r e a te r  
ea se  in  th e  p o s i t io n  to  which he i s  d a ily  accustom ed. I t  
a ls o  l e s s e n s  th e  r is k  o f  fo r e ig n  b od ies e .g .  t e e t h ,  f a l l i n g  
in to  th e  la ry n x . An a v a ila b le  working a n a e s th e s ia  o f  from  
5 to  10 m inutes can be got a f t e r  one ad m in ist N ation o f  
E ther and should i t  be n e c essa ry  to  again  apply th e  fa ce  
p ie c e ,  i t  can be done w ith  th e  head turned to  th e  s id e  
to  p reven t th e  p assage  o f  blood in to  th e  th r o a t .
I f  E th er  should be c o n tr a -in d ic a te d  a m ixture i s  p r e fe r :  
:a b le  to  Chloroform i t s e l f ,  but e i th e r  i f  u sed  should  o n ly  
be g iven  in  th e  s t r i c t l y  recumbent p o stu re  . There i s  not  
so much o b je c t io n  to  con tin u in g  an a n a e s th e s ia  induoed w ith  
E ther /
E th e r  w ith  a m ixture of Chloroform through a n asa l  vube 
a t tac h ed  to  a Ju n k e r’ s in h a le r .
I n  t h i s  c la s s  o f  o p e ra t io n ,  then , a f t e r  N itro u s  Oxide,
E th e r  i s  th e  A naesthetic  to be employed and th a t  even in  
cases  where th e re  are c o n t ra - in d ic a t io n s  to i t s  u se ,  i f  no t 
too s tro n g , as the  r i s k  o f  r e s p i r a to ry  or o th e r  t ro u b le s  
i s  s l i g h t  a f t e r  such a short a d m in is tra t io n  as would be 
n ec essa ry . The bes t and p le a s a n te s t  way o f  ad m in is te r in g  
the  E th e r  i s  by the C lover’ s in h a le r  preceded by N itro u s  
Oxide: i t  i s  th e  most r a p id  and obv ia tes  s t r u g g l in g ,
complete an a es th es ia  being u s u a l ly  ob ta ined  in  from 8 to 
5 m inutes. Those who ob ject to a face  mask may have th e  
A naesthesia  induced w ith  a l i t t l e  A C E or o th e r  m ix ture  
or Chloroform in  th e  recumbent p o s i t io n  and th e  head no t 
r a is e d  t i l l  a f t e r  a few minute s ’in h a la t io n  o f  E th e r .
Minor S urg ica l O perations In  small o p e ra t io n s  o f  sh o r t  
du ra tion  N itrous Oxide ought to be used much more f re q u e n tly  
than i t  i s .  Many opera tions  in  which i t  i s  customary to  
g ive j u s t  a w h if f ,  and sometimes a dangerous w h if f ,  of 
C h lo ro fo rm /
Chloroform,might w ith  su ccessfu l r e s u l t s  be performed under 
Gas, such as: -
The opening of abscesses , s l i t t i n g  up s inuses  and f i s t u l a e ,  
avu ls ion  o f  toe  n a i l s ,  tenotomy, breaking up adhesions in  
j o i n t s  o r  p a in fu l  movement of them fo r  o th e r  re aso n s , 
b lo o d le ss  s t r e tc h in g  of s c i a t i c  nerve , examination o f  rectum 
a p p l ic a t io n  of C a u te ry ,p a rac en te s is  th o ra c is  and many 
o th e r s ,  few being as p a in fu l  as the e x t ra c t io n  of sev e ra l  
t e e th .  The only disadvantage to i t s  use seen in  some c a se s ,  
i s  the  ra p id  r e tu r n  to  th e  consciousness o f  p a in .  A l i t t l e  
E th e r  can be added to delay th is*
N itrous  Oxide has been used  fo r  long o p e ra t io n s ,  some 
a n a e s th e t i s t s  holding th e re  i s  no l im i t  to  the  time which 
a p a t i e n t  nay be kept under - but i t  i s  extrem ely d i f f i c u l t  
to m a in ta in , throughout a long o p e ra t io n ,  an even or s a t :
: isfac torjlydeep  a n a es th e s ia .  Besides , th e re  are  th e  d i f f i :  
: o u l t i e s ,  some te c h n ic a l ,  connected w ith  th e  c o n s ta n t  
supply of such a la rg e  q u an tity  o f  gas as would be necessary . 
In  cases of  minor surgery  Ttfhere N itro u s  Oxide i s  not 
a v a i la b le  the  choice must be made on the  o th e r  p r in c ip l e s  
mentioned /
m entioned b e fo r e .
Nose and Throat o p e ra t io n s . I have need a l l  th re e  anaes: 
: t h e t i c s  in  t h i s  c la s s  o f  opera tion  and much can be claim ed 
fo r  each.
N itro n s  Oxide gives the  o p era to r  only 40 or bo seconds in  
which to  do h i s  work, u n le s s  th a t  work i s  e n t i r e ly  l im i te d  
to  th e  th r o a t  when i t  can be adm inistered  through the  nose 
fo r  5 or 10 m inutes.
I f  th e  o p era to r  i s  ra p id  o r  l i t t l e  req u ire s  to  be done 
N itro u s  Oxide i s  th e  bea t a n a e s th e t ic .  I t  can be given 
in  any p o s i t io n ,  no i l l  e f f e c t s  fo llow , and th e  r e f le x e s  
and consciousness r e tu rn  so quickly th a t  th e re  i s  l i t t l e  
chance o f  blood being swallowed or lodging in  the  la ry n x . 
Where more time i3  req u ired , E th e r ,  g e n e ra l ly  preceded by 
N itro u s  Oxide has again the  advantage of enabling any 
p o s i t io n  to  be used, and a longer a v a i la b le  working 
a n a e s th e s ia ,  w ith  ea rly  r e tu rn  o f  the r e f le x e s  o f  the 
la ry n x .
C-
Ohloroforra, again , i s  only p e rm iss ib le  in  the  recumbent 
p o s i t io n  . /
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p o s i t i o n .  ¥ i t h  th e  head over th e  end o f  th e  t a b le ,  r is k  
o f  a c c id e n t w h ile  op eratin g  during th e  retu rn  to c o n sc io u s:  
:n e ss  i3  very  sm a ll. The Haemorrhage i s  somewhat l e s s  than  
w ith  E th e r , a l s o ,  r e sp ir a to r y  embarrassment, when th ere  
i s  much o b s tr u c tio n  in  th e  nose and th r o a t , l e s s  fr e q u e n tly  
o c c u r s .
In  O p erations in  and around th e  Mouth. Chloroform  used  
throughout i s  b e s t .  In  H arelip  a m ixture o f  Chloroform  and 
E th er co u ld  be u sed  but i t  takes lon ger  to  put th e  p a t ie n t ,  
u s u a l ly  young c h ild r e n , under i t s  in f lu e n c e  each tim e  
c o n sc io u sn e ss  r e tu r n s . In  o p era tio n s upon C le f t  p a la t e ,  
E th e r , a lon e or in  m ix tu res , in c r e a se s  th e  haemorrhage to  
an a p p rec ia b le  e x te n t ,  the p o s i t io n  o f  th e  head favou rin g  
t h a t ,  and t h i s  in crea sed  haemorrhage, u n lik e  th a t in  operj 
s a t io n s  on t o n s i l s  and p o s t-a d e n o id s , i s  very  in c o n v e n ie n t . 
In the e x c is io n s  o f  th e  jaw , i f  tho u se  o f  E th er  be o th er:  
:w ise  in d ic a te d , the a n a e s th e s ia  may be induced and main: 
: ta in e d  for  a few m inutes w ith  E th er , th en  con tin u ed  w ith  
Chloroform  e ith e r  in  th e  u su a l open method or by th e  n a sa l  
tube o f  th e  Junker.
In  /
39.
In  most o ther o p era tions  about the mouth or w itM n i t ,  
excluding e x t ra c t io n  of t e e th ,  and in  the  pharynx or la ry n x  
e s p e c ia l ly  i f  th e re  be any r e s p i r a to r y  embarrassment, 
Chloroform i3  the  b e t t e r  a n a e s th e t ic  to u s e .
S im ila r ly  in  most opera tions  about the Head and Neck 
Chloroform or a m ixture i s  most s u i t a b le  and conven ien t. 
For one reason the  E th er  appara tus must be f re q u e n tly  in  
th e  way, tax ing  up room where l i t t l e  e x i s t s .  There i s ,  
a l s o ,  sometimes tu rgescence of  the  ve ins  in  the neck and 
the oozing in  d e l ic a te  d is se c t io n s  i s  annoying.
In  o p era t io n s  upon th e  Brain and i t s  Membranes, the 
v a s c u la r i ty  of both i s  much inc reased  by the  use of E th e r .  
Chloroform i s  g en e ra l ly  understood to  be the only an aes th e t :  
: i c  s u i t a b le  fo r  such c a se s .  I t  must be used  c a u t io u s ly  — 
a slow a d m in is t ra t io n ,  and w ell d i lu te d  w ith  a i r  e s p e c ia l ly  
i f  a tendency to drowsiness or coma e x i s t s ,  e i t h e r  from 
the r e s u l t  of th e  le s io n  o r  from the u se  of morphine. The 
ac t  of trep h in in g  does not r e q u ire  a very  deep n a rc o s is  a t  
any r a t e ;  and the oozing caused by E ther  would be incon: 
:v e n ie n t .
In  /
I n o p era t io n s  upon the  M asto id , fo r  th e  same reaso n s , 
Chloroform i s  in d ic a te d ,  though I have used m ix tu res  w ith  
a small p ro p o rtio n  of  E ther in  some cases of young and 
weakly c h i ld re n .
O perations fo r  Empyema. The ad m in is tra tio n  of a n a e s th e t ic s  
in  such cases , i s  f req u en tly  very troublesoine and accompan: 
: i e d  w ith  cons iderab le  r i s k  both of Syncope and Asphyxia, 
the  former probably from th e  ra p id  escape o f  th e  f l u i d ,  
r e l ie v in g  the p re ssu re  on the  h ea r t  o r  on the  v e s s e ls  of 
the  compressed lung , or perhaps, ftom th e  r e tu r n  of a  d is :
: p la ced  h e a r t ;  and the  l a t t e r ,  i f  th e re  be any comraunica: 
: t i o n  between th e  lung and the  a f fe c te d  p le u ra ,  from th e  
pus find ing  i t s  way in to  th e  bronchi o f  th e  sound s id e .  
E th e r  i s  ap t to  e x c i te  cough given a lone , Chloroform w ith
CHCI,
a small p ro po rtion  of E th er  (say 3Ato  1„J adm in is te red  j u s t  
short of the  a b o l i t io n  o f  re f le x e s  answers very w e l l ,  u n t i l  
the  r i l s  are  re se c te d  when the p a t i e n t  may be allowed to 
come fu r th e r  out of th e  a n a e s th e t ic .  A m ix ture  co n ta in ing  
a l a rg e r  p ro p o rtio n  o f  E ther say equal p a r t s ,  may now be 
g iven  sparing ly  without much r i s k  of e x c it in g  cough o r  
r e s p i r a to r y  embarrassment.
In  O perations upon the  B re a s t , i f  e x ten s iv e ,  E ther  alone 
or in  m ixture w ith  Chloroform ir> p re fe ra b le  to th e  l a t t e r  
a lo n e . "Whether from the ex tensive  n a tu re  o f  th e  in c is io n s  
req u ire d  and, in  the  case of  the l e f t  b r e a s t ,  the  o p e ra t in g  
in  the  c lo se  neighbourhood of the h e a r t  o r  from some o th e r  
y e f le x  cause, f a i lu r e  of th e  pulse and b rea th ing  a re  apt 
to  occur more freq u en tly  than may be expected p ro p o r t io n a l ly .  
As many o f  the p a t i e n t s  a re  s to u t and b r o n c h i t i c ,  th e  A C E  
m ixture i s  probably the  most u s o fu l .  I t  i s  sometimes a 
good p lan  h e re ,  as in  many o th e r  o p e ra t io n s ,  to  p u t th e  
p a t i e n t  deeply under E th e r ,  and con tinue  w ith  a m ixture o r  
Chloroform a f t e r  the  la rg e  skin in c is io n s  have been made.
In  abdominal se c t io n  from the  n a tu re  o f  the  op era t io n  
Chloroform has always been he ld  to be the p roper  an aes th e t:  
: i o ,  owing c h ie f ly  to  the  qu ie tness  o f  the r e s p i r a t io n  
induced and the  re la x in g  e f f e c t  on the  abdominal m uscles. 
E ther  on the  o th e r  hand causes v io le n t  h u r r ie d  r e s p i r a t i o n  
and f a i l s  to  overcome muscular r i g i d i t y .  This i s  t ru e  of 
E th e r ,  given as most freq u en tly  i t  i s ,  by th e  Clover*s 
in h a le r ,  an in h a le r  which cu ts  o f f  e n t i r e ly  th e  supply o f  
a i r .  By the  use of an Ormsby in h a le r  or some one o f  i t s  
m od if ica tions  /
m o d if ic a t io n s ,  which, has azx a i r  s lo t  allowing an ample 
supply of a i r ,  a much q u ie te r  r e s p i r a t io n  can be induced; 
and so a)$o i f  the an a es th e tic  be pushed a t  the  beginning
tv- U.
complete r e la x a t io n  of the  muscles w i l l  fo llow  and remain
A
r e la x e d  afte rw ards even with a l i g h t e r  a n a e s th e i ia .
Therefore these  two ob jec tio n s  to  the  use o f  E th e r  are  not 
of s u f f i c i e n t  s t re n g th  to c o n t ra - in d ic a te  i t .  Another 
f a c to r  which prevented  i t  being much used in  t h i s  c la s s  was 
the frequency of r e s p i r a to ry  a f t e r - e f f e c t s  and the  cough 
inducedywhich would tend to undo the  Surgeon’ s work. But 
owing to the same improved method of adm in is te r ing  Ether^ 
and to  g r e a te r  a t te n t io n  being pa id  to  th e  avoidance o f  
undue exposure of the p a t i e n t  during and a f t e r  the  operj 
s a t io n ,  these  o b jec tio n s  have not th e  same fo rc e .  C e r ta in ly  
the  m a jo r i ty  of cases in  which bronchia l and pneumonic 
com plications occurred were cases of AMominal o p e ra t io n s  
but t h i s  i s  also  the c la s s  o f  case in  which th e re  i s  most 
exposure. I t  i s  sometimes 3aid , to o ,  th a t  in  some of the 
more d e l ic a te  operations on the stomach and in t e s t i n e s  and 
i n  separa ting  adhesions the  oozing i s  inconven ien t.  As a 
r u l e  i t  i s  not appreciably  g r e a te r ,  but should i t  be so , i t
i s  q u ite  perm iss ib le  and com paratively  safe  to  s u b s t i t u t e  
Chloroform.
Another o b je c tio n  i s  th e  vomiting and s t r a in in g  sa id  to  be 
induced, but t h i s  i s  r e a l l y ,  in  to t o ,  le s s  th an  th a t  
fo llow ing Chloroform. Vomiting may occur in  more cases 
but i t  i s  u su a lly  of sh o r te r  du ra tion  and seldom of  the  
p r o t r a c te d  c h a ra c te r  more o f ten  following Chloroform.
This I learned  on enquiry from those in  charge of the 
p a t i e n t s  in  the various Homes, and i t  agrees w ith  th e  con: 
jc lu s io n  of th e  B r i t i s h  Medical A sso c ia t io n ’ s A n aes th e tic s  
Committee.
I n  opera tions  upon the  stomach, handling o f  th a t  organ i s  
sometimes followed by r e f l e x  c i r c u la to r y  d is tu rb a n ce , and 
the sudden p a l lo r  may g ive r i s e  to  co n s id e rab le  a n x ie ty .
So also  th e  m anipulations and displacem ent of th e  i n t e s t i n e s  
and th e  o th e r  organs in  o th e r  abdominal o p e ra t io n s  i s  l i a b l e  
to  in t e r f e r e  w ith  the a c t io n  of the  diaphragm and cause 
embarrassed b rea th in g . The removal of the  u te ru s  o r  o v ar ie s  
or l a rg e r  tumours may produce shock. A ll  th e se  d isq u ie t in g  
in c id e n ts  happen le s s  freq u en tly  - h a rd ly  a t  a l l  - in  th e  
course /
course of E th e r  adm in is tra tion  and as th e re  i s  r e a l l y  no 
g re a t  o b je c t io n  to i t s  use in  abdominal surgery from th e  
o p e ra t io n  i t s e l f ,  on the p r in c ip le  th a t  the  s a fe s t  agent 
should be used , E th e r  i s  the  a n a e s th e t ic ,  ho ld ing  f i r s t  
p lace  in  th i3  c la s s  of o pera tion  . I n  th e  emergency cases  
which f re q u e n tly  a r i s e  such as i n t e s t i n a l  o b s t ru c t io n  and 
th e  p e r fo ra t io n s  of  the  g a s t r o i n t e s t i n a l  t r a c t  E th e r ,  o r  
m ix tu re  w ith  la rg e  p ro p o r t io n  of E th e r  i s  th e  p roper  an:
: a e s th e t ic  to u se ,  the  p a t i e n t  being u s u a l ly  in  a very  low 
c o n d i t io n .
In  o p era t io n s  f o r  r a d ic le  cure  of h e rn ia  where coughing 
would be p e c u l ia r ly  d e tr im e n ta l ,  even though th e  r i s k  o f  
coughing being se t  up i s  extremely sm all, Chloroform or a 
m ixture should be p re fe r re d  and answers w e l l .
I n o pera tions  upon the  Kidney t i f  th e re  be much handling  
of th a t  organ or i f  the opera tion  be an e x c is io n ,  E th e r  i s  
the  p re fe ra b le  a n a e s th e t ic ,  and e s p e c ia l ly  so i f  th e  p a t i e n t  
i s  p laced  in  the prone or semi-prone p o s i t io n .  In  th ese  
p o s i t io n s  the  b rea th ing  i s  much impeded from the  r e s t r i c t e d  
movement s /
movements of th e  chest and abdominal w a l l s ,  and t h i s  along 
w ith  th e  shock which sometimes accompanies kidney o p era t io n s  
might le ad  to  dangerous symptoms. A C E  m ixture also  a c ts  
w ell  in  t h i s  c la s s  of case a f t e r  the  an a es th es ia  has been 
induced w ith  E th e r ,  and i s  p re fe ra b le  to  E th e r  a l l  th rough 
i f  th e  opera tion  i s  a long one. The method of adm in is te r ing  
E th e r  in  these  cases  i s  im portant, only th a t  one by which 
a moderate amount o f  a i r  i s  allowed throughout, being 
permi s sable*
I n  o p era t io n s  upon the Genito u r in a ry  Organs.m ix tu res  o f  
Chloroform and E th e r ,  and Chloroform i t s e l f  are  s u i t a b le  • 
C a s tra t io n  i s  bes t performed under E th e r .
.Rectal o p e ra t io n s . In  t h i s  c la s s  o f  o p e ra t io n  q u i te  as 
s tro n g ly  as in  th a t  o f  Dental Surgery, E th e r  i s  in d ic a te d .  
There i s  u su a l ly  g re a t  embarrassment o f  the  r e s p i r a t i o n  
which i s  o f  a s t r id u lo u s ,  je rk y  c h a ra c te r ,  p a r t ly  caused by 
the  lithotom y p o s i t io n  and the  C lo v er’ s c ru tch ,an d  p a r t l y  
owing to  the extremely s e n s i t iv e  n a tu re  of the  p a r t s  oper: 
: a te d  upon. The sph inc te rs  here , to o , are  l a t e  in  lo s in g  
t h e i r  r e f le x e s ,  and fo r  the fo rc ib le  d i l a t a t i o n  o f  them, th e  
p a t i e n t  /
46 ♦
p a t i e n t  mast be very deeply a n a e s th e t is e d .  Even then  th e  
aot causes a few deep in sp ira t io n s ,w h ic h ,  i f  Chloroform be 
th e  A naesthe tic  used , may r e s u l t  in  an overdose being taken , 
the  p a t ie n t  being n e c e s s a r i ly  so near the  border l i n e  i 
E ther can be pushed w ith  much g re a te r  s a fe ty  than  Chloroform 
i f  i t  i s  req u ired , but a l i g h t e r  E ther a n a e s th e s ia  f u l f i l s  
most requirem ents.
In  most gynaeoological o p e ra t io n s ,  o th e r  than those 
re q u ir in g  aHdominal se c t io n , Chloroform i s  the most appro: 
: p r i a t e  a n a e s th e t ic .  The r i g i d  p a r t s  are  more r e a d i ly  
re la x e d .  A l ig h t  an a es th es ia  u su a lly  s u f f i c e s  fo r  many 
o p era t io n s  o f  t h i s  c la s s  as c u re t t in g ,  and o p e ra t io n s  on 
th e  C erv ix . In  perineorraphy  the oozing from th e  bared 
su rfaces  would probably  be excessive w ith  E th e r ,  i n  
vag inal hysterectom y the add ition  o f  Either i s  ad v isa b le .
I n O b s te tr ic  opera tions chloroform may be regarded  as th e  
p roper A n aes th e t ic .  I t  seems to be s in g u la r ly  jfree from 
r i s k  when adm inistered during laboup, even in  l i g h t  
a n a e s th e s ia s .
I t  has a b e t te r  e f fe c t  than E ther  in  re la x in g  any r i g i d i t y  
o f  /
o f  p a r t 3 and i3  seldom fo llo w e d  by s io k n e s s .
I n Ophthalmic O perations, a c la s s  in  which, a r a t h e r  h igh  
dea th  r a t e  from Chloroform appears , th e re  i s  no reason  in  
most oases why i l th e r  should not be used  in  p re fe re n c e .  
O perations on the  eye, u n le s s  the p a t ie n t  i s  deeply 
a n a e s th e t is e d ,  a re  l i a b l e  to  cause r e f l e x  c i r c u la to r y  
dangers and the  ad m in is tra t io n  of a s t im u la n t a n a es th e t ic  
w i l l  obv ia te  th e s e .
The foregoing are some of the  main groups of oper: 
: a t io n s  in  which one an a es th e tic  may be p re fe r re d  to  
another owing to the n a tu re  o f  the  o pera tion  a lo n e , but 
except in  a few c la s se s  th e  in d ic a t io n s  cannot be sa id  
to  be very s tro n g . Each a n a e s th e t ic  has i t s  advantages and 
d isadvan tages, and these  w ith  d i f f e r e n t  Surgeons may have 
d i f f e r e n t  w eigh ts .
With some the  advantages of improved c i r c u l a t i o n ,  w ith  
dim inished r i s k  o f  c i r c u la to ry  dangers , and deeper r e s p i r :  
: a t i o n ,  w ith  le s s  chance o f  i t s  f a i l u r e ,  from the  u se  of 
E th e r ,  a re  out-weighed by the  advantages o f  l e s s  haemorrhage 
and th e  q u ie te r  b rea th ing  of Chloroform; and th e  more remote 
chance of adm inistering  an overdose of  E th er  i s  coun ter: 
:ba lanced  by the p o s s i b i l i t y  of baneful a f t e r - e f f e c t s .
To the  .A naesthetist th e se  co n s id e ra tio n s  of  most 
probable  freedom from acciden t during the o pera tion  are  apt 
to  dwarf th e  o th e rs ,  and he i s  sometimes l i a b l e  to  th in k  
th a t  the immediate redovery of the p a t ie n t  from th e  
a n a es th e t ic  i s  h is  sole  aim. I t  c e r t a in ly  i s  the prim ary 
end to  hold  in  view, but the u l t im a te  success o f  the  oper: 
: a t i o n  must not be lo s t  s ig h t  o f  . I f  th a t  can best be 
secured  /
secured by in cu rr in g  a s l i g h t ly  g r e a te r  r i s k ,  i t  w i l l  no t 
be co n tra ry  to the p r in c ip le s  of the  b as is  o f  s e le c t io n  f o r  
him to  ohoose th a t  an aes th e tic  accord ing ly .
The A n a e s t h e t i s t s  work i s  f u l l  of anx ie ty  and h i s  
r e s p o n s i b i l i t i e s  are g r e a t ,  but by the th o u g h tfu l  s e le c t io n  
o f  the  a n a e s th e t ic  on some such c l i n i c a l  grounds, as  has 
here  been se t down, and by giving i n t e l l i g e n t  and undiv ided  
a t t e n t io n  to  i t s  a d m in is t ra t io n ,  th e  sa fe ty  o f  the  p a t i e n t  > 
th e  convenience of the  o p e ra to r ,  and h is  own m ental comfort 
w i l l ,  to  some e x te n t ,  be a t ta in e d .
A p p e n d i c e s
1
A p p e n d i x  I
S ta t is t ic s  of the Death rate from th e  various ANAESTHETICS
(1)
S t. Bartholomew*s H o sp ita l ,  from 18?? to 1900 
Chloroform 8?,914 ad m in is tra tio n s ,  29 deaths- h a te  1 in  ISO? 
E th e r  32,6?4 * 8 " " 1 in  10,891
( " )
Colton Dental A eeoeia tion , P h ilad e lp h ia .
N itrous  Oxide 14?,000 a d m in is t ra t io n s ,  no deaths o r se r io u s
consequences.
(S)
Dr Ormsby, Dublin 
Chloroform 152,260 a d m in is t ra t io n s , 58 d e a th s ,  1 
E th e r  92,815 w 4 " 1
( * )
Dr J u l l i a r d ,  Geneva
Chloroform 524,50? a d m in is t ra t io n s ,  161 deaths 1 in  8258
E th e r  814,?88 " 21 " 1 in  1498?
Mixtures o f  chloroform
and E th e r  11,176 H 2 " 1 in  5588
in  28?8 




Dr G u r l t ,  B e rlin  
Chloroform 1 death in  2614
E th er  1 M •• 8481
( 6 )
M. Landau
Cnloroform 1 in  8111 Gennan s t a t i s t i c s
E th e r  1 in  14640
Chloroform 1 in  S?49 E n g lish  S t a t i s t i c s
E th er  1 in  166? 5
(1( The S c o t t i s h  Medical & Surgical Jou rna l March 1901
(2) N itrou3 Oxide: i t s  p ro p e r t ie s  &c. G u ilfo rd , P h i la d e lp h ia  193?
(8) B r i t  .Med.Jour. 14th A pril  18??
(4) itev.Med.de l a  Suisse  homande No.2 .Feb.1891. "A naestne tics  "
Hewitt 1898
( 6 n
(6)1 Qjiotod by Bellamy Gardner B r i t . l I e d .J o u m . 21st Aug. 189?
( » )
A p p e n d i x  No,  II
A nalysis  of 8? cases  o f  death from A n aes th e t ic s  c o l le c te d  
from Medical and Lay papers from 1894 to 1900 in c lu s iv e .
Chloroform 68 deaths 32 before 0pern . 20 during & 16 a f t e r
E th er  13 " 1 " " 4 " 8 n
M ixtures 4 " 1 " " 2 1 it
N itrous Oxide 2 - 1 " 1 ii
8? 34 2? 26
Nature of opera tion
Chloroform Ether M ixtures 5J- N itrous
Dent al 14 - 1
Nose & Throat 8 1 -
Tracheotomy 2 - -
Neck (glands&Ab3cess) 5 - It
E x c is io n  of jaw 1 - -
E xc is ion  of thy ro id ) 1 - -
Harelif) 1 - *
J o in t  (Excision) 1 - -
F inger  /
nN ature o f  Oper . Cr. lo ro  form E ther M ixtures N itro u s Oxide
Finger ( amp a t *&S craping) 1| -
Opem.on t i b i a  1 ^
Ingrowing toe n a i l  1. ^
Bending j o i n t s  . 1  1
Empyema ^  _ |
Faracenkesis  th o ra c is  i
Tumour in  lung 1
B reast (exc is ion )  1 -
Abdominal Section 1 ?
I n t e s t i n a l  o b s tru c t io n  1 1
S tran g u la ted  Hernia 1
Examinati on (vaginal) 2 -
H em ia (H a d ic le  Cure) 2 -
C anc er  4 2 -
Bladder ( cljdtotomy 2 1
& examination)
C ircu m cision  2
Kidney (abscess)  2 -
Spinal Abscess 1 ~ 1
Reotfcl operns. 1 1
P e r in e a l  /
Nature o f  Oper11. Chloroform E ther l i ix tu r e s  N itro u s  Oxide
P e r in e a l  opem 1
Eye H S
S e t t in g  f r a c tu r e 1
68 13 4 2
These f ig u re s  are of no value as s t a t i s t i c s ;  the nummber 
o f  ad m in is tra t io n s  not being g iven , they cannot shew the 
r e l a t i v e  frequency o f  dea th  during the  a n a e s th e s ia  of th e  
various ag en ts .  They cannot be taken as shewing e i t h e r  the  
r e l a t i v e  frequency of death during minor or m ajor o p e ra t io n s .  
But they  are of  value as shewing th a t  th e  a d m in is t ra t io n  o f  
any of these  a n a e s th e tic s  i s  not devoid of danger, t h a t  th e  
in d u c tio n  of A naesthesia  before, i s  a3 dangerous as i t s  main: 
stenanoe during, an opera tion ,and  th a t  when the  o p e ra t io n  i s  
completed th e re  i s  yet danger. Taking the deaths from 
Chloroform i t  must be admitted as r e g r e t t a b le  th a t  so many 
should occur when adm inistered for t r i v i a l  o p e ra t io n s ,  in  
which probably the s a fe s t  a n a e s th e t ic  - N itrous Oxide - 
could have been given e .g .  e x t ra c t io n  o f  te e th  14; oper:
: a t io n s  on the finger 4; toe  n a i l  1; bending j o i n t s  1;
P a ra c e n te s is  th o ra c is  1; and perhaps nose & th ro a t  8 . To 
obv ia te  the danger o f  death during the in d u c tio n  of Chloro:
: form A naesthes ia , many use N itrour Oxide and E th e r  to begin 
with and continue the ad m in is tra t io n  w ith  Chloroform or 
M ix tures . That plan might, w ith g rea t  advantage, be used 
f re q u e n t ly .
The cases are mostly so im p erfec tly  re p o r te d  th a t  con:
: e lu s io n s  are f req u en tly  u n ju s t i f i a b l e .  Most o f  the f a t a l  
E ther cases occurred during severe o p era tions  or in  p a t i e n t s  
in  very se rious  co n d it io n s ,  and one case a t  l e a s t  where i t  
should never have been given v i z : -  in  a p a t i e n t  w ith  very 
marked Emphysema who d ied,im m ediately  a f t e r ,  the o p e ra t io n ^  
from acute Oedema of the  lung . Deaths from N itrous Oxide 
are so r a r e  th a t  the two from i t  were recorded  in  f u l l .  I n  
one the p a t ie n t  - a young woman - died immediately nffcer 
e x t ra c t io n  of a to o th ,  from asphyxia. "When she became 
cyanosed,the c o r s e t s ,  which should have been loosened, were 
cut open w ith  di f f ic u l ty ^  but too l a t e .  On a f t e r  examination 
th e  c o r s e ts  measured 18 in s .  while the  circum ference of th e  
w a is t  equalled  23 in s .  In  the o th e r  case the t i s s u e s  of the  
neck were i n f i l t r a t e d  w ith  pus and marked o b s tru c t io n  in  the  
a i r  passages e x is te d .
( ? )
A p p e n d i x  No, I I  (C on td .)
""Po^hon of
^Analysis o f  210 Chloroform f a t a l i t i e s  by Dr Hewitt
&___________________________
16 Reduction of d is lo c a t io n s
9 Examination for in ju r i e s  ( in c lu d in g  p u t t in g  up 
f r a c tu re s )
16 Eye opera tions
? f o rc ib le  s tra ig h ten in g  of j o i n t s
8 A pp lica tion  of  E sch a ro tic s
7 Opening abscesses and sinuses
18 O perations upon te e th
5 Operations upon toe n a i l
79 or more than  one th i r d  in  what may be cons idered
t  r i  f  1 ir.g oper a t i  ons.
(Encyclopaedia Medica "A naesthetics*
V ol. I )
e )
A p p e n d i x  No.  I l l
Ackfnin.sVvtilttc*) c['
Number and p a r t ic u la r s  o fAeach A n a es th e tic
daring the four years  189? to 1900 I n c lu s iv e .
N itrous  Oxide alone 16?
" H combined with Oxygen 208 3? 5
E th er  alone 2?
" preceded by N itrous Oxide 484
M M " M ixtures 10 6
M M " Chloroform 2? 644
M ixtures of Chfrofoform & E ther 150
and A C E  Mixture 80 230
Chloroform alone 151
T o t a l 1400
Numbers in  which dangerous symptoms were e x h ib i t e d .
I n  the  N itrou s Oxide group there  were none.
In  th e  Ether group, there  was one which gave r i s e  to some 
a n x ie ty  a f t e r  the operation: th e  case  o f  a s to u t  e ld e r ly
woman who was over an hour under Ether f o r  Kenal C a lcu lu s .  
Af t e r  /
( 9 )
A p p e n d i x  No, I I I  (Oontd)
A f te r  removal to bed cy a n o s is  and embarrassed b reath ing  
from e x c e s s iv e  s e c r e t io n  i n  the tra ch ea  came on but were 
sp e e d i ly  r e l i e v e d  on v o m it in g .
In  the M ixture group/Jone case  d u r i n g  an o p e r a tio n  fo r  
g a stro -en tero sto m y  s ig n s  o f  gradual h eart f a i l u r e  were 
n o t ic e d  but wore r e l ie v e d  by lowering the head and the  
use o f  E ther .
Among the  Chloroform ca ses  three  c a se s  o f  danger occurred ,  
one during an exp loratory  op era tion  on the k id n ey , when 
th a t  organ was being handled, sudden syncope occurred;  
r e l i e v e d  a f t e r  a few moments o f  a r t i f i c i a l  r e s p i r a t i o n .
The a n a e s th e s ia  was continued s a t i s f a c t o r i l y  w ith  E th e r .  
Another a tta ck  o f  syncope occurred during an o p era tio n  on 
the  l e f t  b rea st  in  sep aratin g  th at g land from i t s  su b jacen t  
s t r u c t u r e s .  A r t i f i c i a l  r e s p ir a t io n  was r e s o r te d  to w ith  
s u c c e s s ,  and the  a n a e s th e s ia  continued  w ith  A C E  M ixture in  
p r e fe r e n c e  to E th er , owing to the  p resen ce  o f  b r o n c h i t i s .
The th ir d  case , a lso  o f  syncope,occurred in  an abdominal 
s e c t io n  where e x te n s iv e  adhesions were being separated  in  the  
neighbourhood /
Appendix No. I l l  (C on td .)
neighbourhood o f  the stomach. T h is ,  t o o ,  was r e l i e v e d  by 
prompt r e so r t  to  A r t i f i c i a l  r e s p ir a t io n  a n o t h e r  was employed 
to continu e  the A n a es th e s ia .  No a n x ie ty  was afterw ards  
f e l t  as to  the  co n d it io n  o f  th e  pu lse  which oecame good out 
the  r e s p ir a t io n  continued u n s a t i s f a c t o r y .
Appendix NO. I l l  (Contd. j 
A nalysts  o f  th s  1400 Uas.s
(1 1 )
d a tu r a  o f  Qbo ra tio n  
Dental 341
Minor Surgery 30
Nose and Throat 3
H are lip  
C le f t  P a la te
Other Ope**19, about mouth 






G astro -Snterostomy 
Clklolecijfftotorny 
Appendix Cases 
S ep ara t in g  adhesions 
P e r fo ra te d  U lcers 
Hysteropexy
O varies (Removal & tumours;
I n t e s t i n a l  o b s tru c t io n
E x p lo ra to ry  
O ther Abdominal


















































Appendix N o .I l l  (Contd.;
N itrous Ox.
Hernia 
R ad ic le  Cure
S tra n g u la ted
Kidney
Excis ion
f lo a t i n g
Calculus
Abscess
E xp lo ra to ry  in c is io n
Bladder (Cystotomy and 
JSxami n a tio n ; 
Circum cision
C a s tra t io n
O ther opn s .on g e n i t a l  
organs 
R ec ta l O pera tions*
Hoemorrhoids
E xcis ion  o f  Rectum
Y issu re
O ther R e c ta l  O perations 
Psoas plum ber abscess 
Hip (Excision 
Other o p e ra t io n s  on Hip 
G ynecological 
C u re t t in g
E ther Chloroform  M ixtures
5 4 20
1
1 - 3  
7  1  4k
1 - 1
1
1 1 -  
2 1 6
-  3 8







2 - 3  
1 5
3 16 5
( I S )
Appendix N o .I l l  
N itrous Ox.
Vaginal hysterectomy 
F erineorraphy  
O ther gynecological 
O b s te tr ic
Ophthalmia 1
O perations not
inc luded  in  above;- 
E x tre m it ie s ,  J o in t s ,  &o.
375
(C ontd .;
















Frequency o f  R esp ira to ry  Com plications o cc u rr in g  a f t e r
ad m in is tra t io n  o f  Kther.
a) Mr Rumboll. Leeds.
1500 ad m in is tra t io n s .  6 Oases.
_ , • • .  .  u n J t v  Ety**-1 B ro n ch it is  abdominal S e c t io n ,  £  hoiu> P rev ious  
h i s to r y  o f  b ro n c h i t i s .
1 Pneumonia (died) l e f t  b r e a s t  and g lands . 50 min.
4 B ronchial i r r i t a t i o n : -
1) Abdoroinal s e c t io n  l£  hours, p rev ious  h i s to r y .
b e t t e r  in  48 hours
2) Abdominal Section  1£ hours. B ro n c h i t is  every
w in te r ,  b e t t e r  in  3 days.
3) E x tra c t io n  o f  te e th .  Crown f e l l  in  la ry n x ,
but was caughtdup, b e t t e r  in  3 day*
4; T onsils  and Adenoids. B e t te r  in  5 days.
b) B lak e . Royal Pree H o sp ita l ,
1250 a d m in is tra t io n s  -  3 cases.
1; P rac tu red  scapula, wheel pass in g  over c h e s t .
developed pneumonia.
2 j F i s t u l a  in  ano , p h th i s i s  o f  r ig h t  apex -  made
worse.
o X
3; R adicle  cure h e rn ia  -  fam ily  h is to ry  p h th i s i s .  
Cough and expec to ra tion  f o r  4 days.
C) /
(1 5 )
Appendix IV , (Uontd. j
c) J u l l i a r d ,  4000 a d m in is tra t io n s  w ith  no lung
complication*
U&yo Robson,’ none in  p r iv a te ,  bu t some in
h o s p i ta l ,
d) Dr, H ew itt, London H osp ita l ,
3550 ad m in is tra t io n s  -  2 cases -  bo th  p rev ious
h is to ry ,
e) C a rte r  p ra in e .
4380 a d m in is tra t io n s .  1 Case,
a ) T ransac tions o f  S ocie ty  of A n a e s th e t is ts  V o l . I l l  j 
bj Ib id .  j
c ; (Quoted by Buxton) Ib id ,  j
d) Ib id .  j
e) Ib id ,  j
,5V 
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